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DETAILED ACTION 
Drawings 

1 . The drawings were received on 9 December 2008. These drawings are accepted. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 13-22 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Yamada et al. 
(US 2002/0190814). 

4. With respect to claim 13, Yamada et al. discloses a laminate (Fig 14), which is applied as 
an electronic component material having a piezoelectric property (Paragraph 34), comprising: a 
substrate (item 1 1); a first wurtzite layer (item 42) made of a wurtzite crystalline structure 
compound (Paragraph 45, both A1N and ZnO are wurtzite structure compounds) so as to have a 
thickness of 50 nm to 200 nm (Paragraph 141); a functional material layer (item 44) which 
covers an entire region of the first wurtzite crystalline layer (Fig 1 4) and which is made of an 
elementary substance of molybdenum or tungsten or of a compound containing at least one of 
molybdenum and tungsten (Paragraph 48) so as to have a thickness of 100 nm to 300 nm 
(Paragraph 142); and a second wurtzite crystalline layer (item 41) which covers the functional 
material layer (Fig 14) and is made of the wurtzite crystalline structure compound (Paragraph 45, 
both A1N and ZnO are wurtzite structure compounds), and the first wurtzite crystalline layer, the 
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functional material layer and the second wurtzite layer being stacked on or above the substrate 
(Fig 14). 

5. With respect to claim 14, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the substrate is made of any one of a monocrystalline material, a polycrystal material, 
and an amorphous material (Abstract, silicon can be either a monocrystalline or a polycrystalline 
material). 

6. With respect to claim 15, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein, as best the examiner can ascertain, a c-axis perpendicular to a (0001) surface of the 
wurtzite crystalline structure compound constituting the first wurtzite crystalline layer and a c 
axis perpendicular to a (0001) surface of the wurtzite crystalline structure compound constituting 
the second wurtzite crystalline layer orient substantially perpendicular to a surface of the 
substrate (Paragraph 178). 

7. With respect to claim 16, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the first wurtzite crystalline layer and the second wurtzite crystalline layer contain as a 
main constituent one compound or more selected from the group consisting of aluminum nitride, 
gallium nitride, indium nitride, and zinc oxide (Paragraph 45). 

8. With respect to claim 17, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the first wurtzite crystalline layer and the second wurtzite crystalline layer contain 
aluminum nitride as the main constituent (Paragraph 45). 

9. With respect to claim 18, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the first wurtzite crystalline layer and the second wurtzite crystalline layer are made of a 
same constituent (Paragraph 45). 
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10. With respect to claim 19, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the functional material layer contains any one of a monocrystalline material, a 

poly crystalline material, and an amorphous material (Paragraph 45, Au, Pt, W, and Mo are all 
poly crystalline materials). 

1 1 . With respect to claim 20, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the functional material layer contains a conductive material (Paragraph 45, Al, Pt, W, 
and Mo are all conductive materials). 

12. With respect to claim 21, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the functional material layer contains a metal (Paragraph 45, both Au, Pt, W, and Mo are 
all metals). 

13. With respect to claim 22, Yamada et al. discloses the laminate as set forth in claim 13, 
wherein the functional material layer contains a metal having a body-centered cubic structure or 
a hexagonal close-packed lattice structure (Paragraph 45, Mo and W are both body-centered 
cubic structures). 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 13-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masuo et al. 
(JP 57-048820) in view of Higaki et al. (US 5426340). 
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16. With respect to claim 13, Masuo discloses a laminate (Fig 2) comprising: a substrate 
(item 10); a first wurtzite layer (item 11) made of a wurtzite crystalline structure compound 
(Abstract, both A1N and ZnO are wurtzite structure compounds); a functional material layer 
(item 12) which covers an entire region of the first wurtzite crystalline layer (Fig 2); and a 
second wurtzite crystalline layer (item 13) which covers the functional material layer (Fig 2) and 
is made of the wurtzite crystalline structure compound (Abstract, both A1N and ZnO are wurtzite 
structure compounds), and the first wurtzite crystalline layer, the functional material layer and 
the second wurtzite layer being stacked on or above the substrate (Fig 2). 

Masuo et al. does not disclose expressly that the first wurtzite crystalline layer has a 
thickness of between 50 nm and 200 nm or that the function material layer is made of an 
elementary substance of molybdenum or tungsten or a compound containing at least one of 
molybdenum and tungsten and having a thickness of between 100 nm and 300 nm. 

Higaki et al. teaches a surface acoustic wave device in which the piezoelectric layer has a 
thickness of between 50 nm and 200 nm (column 8, lines 50-55) and the functional material 
layer is made of an elementary substance of molybdenum or tungsten or a compound containing 
at least one of molybdenum and tungsten (column 6, lines 46-56) and having a thickness of 
between 100 nm and 300 nm (column 8, lines 50-55). 

At the time of invention, it would have been obvious to combine the thicknesses and 
materials of the piezoelectric and electrode layers of Higaki et al. with the surfaces acoustic wave 
device of Masuo et al. for the benefit using a electrode material having low resistivity and that 
can be formed at low temperatures (column 6, lines 46-56). In addition, it has been held that 
optimization by routine experimentation is obvious to a person of ordinary skill in the art (In re 
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Aller, 105 USPQ 233); therefore, it would have been obvious to a person of ordinary skill in the 
art to form the wurtzite crystalline layers and functional material layers to the appropriate 
thicknesses to achieve the desired device properties. 

17. With respect to claim 14, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the substrate is made of any one of a 
monocrystalline material, a polycrystal material, and an amorphous material (Abstract, glass is 
an amorphous material). 

18. With respect to claim 15, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that a c-axis perpendicular to a (0001) surface 
of the wurtzite crystalline structure compound constituting the first wurtzite crystalline layer and 
a c-axis perpendicular to a (0001) surface of the wurtzite crystalline structure compound 
constituting the second wurtzite crystalline layer orient substantially perpendicular to a surface of 
the substrate (Abstract). 

19. With respect to claim 16, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the first wurtzite crystalline layer and the 
second wurtzite crystalline layer contain as a main constituent one compound or more selected 
from the group consisting of aluminum nitride, gallium nitride, indium nitride, and zinc oxide 
(Abstract). 

20. With respect to claim 17, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the first wurtzite crystalline layer and the 
second wurtzite crystalline layer contain aluminum nitride as the main constituent (Abstract). 
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2 1 . With respect to claim 1 8, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the first wurtzite crystalline layer and the 
second wurtzite crystalline layer are made of a same constituent (Abstract). 

22. With respect to claim 19 J the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the functional material layer contains any 
one of a monocrystalline material, a polycrystalline material, and an amorphous material 
(Abstract, Au and Al are both polycrystalline materials). 

23. With respect to claim 20, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the functional material layer contains a 
conductive material (Abstract, both Al and Au are conductive materials). 

24. With respect to claim 21, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 13. Masuo discloses that the functional material layer contains a 
metal (Abstract, both Al and Au are metals). 

25. With respect to claim 22, the combination of Masuo et al. and Higaki et al. discloses the 
laminate as set forth in claim 21. Higaki et al. discloses that the functional material layer contains 
a metal having a body-centered cubic structure or a hexagonal close-packed lattice structure 
(column 6, line 46-56, Mo has a body-centered cubic structure). 

Response to Arguments 

26. Applicant's arguments, see amendments/arguments, filed 9 December 2008, with respect 
to claims 15 and 16 have been fully considered and are persuasive. The 35 U.S.C. 1 12 rejections 
of claim 15 and 16 have been withdrawn. 
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27. Applicant's arguments with respect to the rejections of claims 13-22 over Masuo et al. 
have been considered but are moot in view of the new ground(s) of rejection. 

28. Applicant's arguments filed 9 December 2008 have been fully considered but they are not 
persuasive. 

29. Applicant argues that Yamada et al. does not disclose the layer thicknesses and materials. 
However, these features can be found at paragraphs 141 and 142 of Yamada et al. 

30. Applicant argues that the sequence of layers of Yamada et al. is opposite that of the 
claimed structure. Applicant argues that the structure of Yamada includes a piezoelectric layer 
between two electrode layers, and that the claimed structure includes an electrode layer between 
two wurtzite (piezoelectric) crystalline layers. However, applicant's characterization of Yamada 
et al. is only true for the embodiment of figure 1. In the embodiment of figure 14, Yamada et al. 
discloses an alternating sequence of three electrodes and two piezoelectric layers. The middle 
three layers of this sequence include an electrode layer between two piezoelectric layers. 
Therefore, the structure of Yamada et al. includes a sequence of layers that is the same as that of 
the claimed structure. 

3 1 . Applicant argues that the structure of Yamada et al. is not to improve the crystallinity and 
crystal orientation of the second wurtzite crystalline layer formed on the functional material 
layer. However, the prior art need not provide the same functions or benefits of the claimed 
invention, it only need to disclose each of the claimed structural elements. 

32. Applicant argues that Yamada et al. does not disclose the claimed layer thicknesses, and 
argues that based on the illustrations, the thickness of the piezoelectric layer is much greater than 
that of the electrode layers. However, based on the description in paragraphs 141 and 142, this 
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does not have to be the case, and the thicknesses of the piezoelectric layers and electrode layers 
include values within the claimed ranges. 

Conclusion 

33. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is (571) 272-8932. 
The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Quyen Leung can be reached on (571) 272-8 1 88. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen P Leung/ 

Supervisory Patent Examiner, Art Unit 2834 

/D. J. RJ 

Examiner, Art Unit 2834 



